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Abstract 
At four typical sections of the stream Kossau Diptera were caught by 
emergence traps. Two of the sections can be regarded as to a great 
degree undisturbed ue to their morphology and vegetation at the 
banks. Two sections have undergone various anthropogenic 
changes. Representatives of the families Chironomidae, Cerato- 
pogonidae, Psychodidae, Limoniidae, Ptychopteridae, Dixidae, 
Culicidae, Simuliidae, and Empididae were collected. Altogether, 
106 species were identified. The majority of species belong to the 
family Chironomidae (74), followed by the Ceratopogonidae (8), 
Psychodidae, and Empididae (7 each). The numbers of species col- 
lected at each stream section ranged from 56 to 69. At the undis- 
turbed and shaded sections 69 and 66 species were found, at the 
meadow sections 56 and 68 species. Hence, a general connection be- 
tween the loss of a state close to the natural environment and the 
number of species can not be stated. 
A total of 29,349 Diptera emerged. The highest number of indi- 
viduals was found at a stream section covered with aquatic macro- 
phytes (16,797 ind.), the lowest at a forest section without macro- 
phytes (2,554 ind.). The Chironomidae make up for more than 82% 
of all Diptera. The Simuliidae rank second accounting for 3 to 17%, 
followed by the Ceratopogonidae. Like the Ceratopogonidae, all
other families comprise less than 1% of the individuals collected. 
Only a few species demonstrated a istinct preference for the two 
forest sections of the stream, whereas about 50% of the species oc- 
curred in at least three of the four sections. Regarding the species 
represented by more than two individuals per emergence trap, it be- 
came apparent that the correspondence b tween the forest and the 
meadow sections is rather small. 
A comparison of the emergence of individual families revealed 
that many species found in the Kossan also occur in another lowland 
stream, similar to the Kossan concerning width, current velocity, and 
water level. Furthermore, the ecological demands of several species 
turned out to be not as high as they were considered to be, mainly re- 
ferring to the temperature: Species proven in the Kossau and in other 
summer-warm streams may no longer be regarded as 'cold-steno- 
thermic'. 
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1. Introduction 
The stream Kossau belongs to the carbonate-streams of the 
northern German lowland. It flows in the moraine-formed 
landscape of eastern Schleswig-Holstein (Weichselian 
glaciation), attaining a total length of 25 km. In 1985, its 
middle course (Fig. 1), totalling 15 km, was declared a na- 
ture reserve which gave rise to an intensive investigation of 
the stream. The aim was to find out which aquatic organisms 
had now been protected. Beyond that, the investigations 
were intended as a contribution to the still quite fragmentary 
knowledge about the spread of Diptera populations in north- 
ern German lowland streams. 
Recent l imnological studies in the nature reserve Kos- 
sautal have been published previously (POEPPERL & BOTT- 
GER 1991; BOTTGER & HOERSCI-IELMANN 1991; B()TTGER & 
POEPPERL 1992; BOTTGER & RUDOW 1995; BOTTGER ~; MAR- 
TIN 1995). Emergence patterns of Ephemeroptera, Odonata, 
Plecoptera, and Trichoptera were described by POEPPERL & 
BOTTGER (1991). BOTTGER & RUDOW (1995) gave detailed 
information about the Chironomidae. Meanwhile, the taxo- 
nomic identification of all catches has been completed, thus 
the emergence pattern of Diptera can now be described. Fur- 
ther information about the stream Kossau may be found in 
POEPPERL & B OTTGER (1991), B OTTGER &; HOERS CHELMANN 
(1991), and BI3TTGER ~:; POEPPERL (1992). 
2. Material and Methods 
The Diptera were collected simultaneously with the emergence of 
insects described in POEPPERL & BOTTGER (1991). The insects were 
caught with four traps (El to E4) installed at typical sections of the 
Kossau. In some cases the sections differed significantly from each 
other, namely in the presence or absence of macrophytes and woody 
T a b l e  1. Data on the abiotic factors at the four stream sections of the Kossau. The amplitudes refer to the period of April to November 1985 
(- absent, +/- sporadic, + present, ++ abundant). A detailed escription of the sections is to be found in POEPPERL & BOTTGER (1991). 
Stream section 
E1 E2 E3 E4 
Water depth [m] 0.2-0.9 0.3-0.6 0.2-0.6 0.4-0.7 
Stream width [m] 3.5-7.5 3.6-4.5 3.5-8.4 5.0-6.5 
Current velocity [m/s] 0.3-0.5 0.3-0.6 0.3-0.7 0.2-0.5 
Water temperature [°C] 5.6-18.8 5.5-19.4 5.6-18.9 5.6-18.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Woods at the banks ++ - ++ +/- 
Aquatic macrophytes - +/- - ++ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Substrate components: 
- stones ++ + ++ - 
- gravel ++ + ++ + 
- sand + + + + 
- mud + ++ + + 
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Fig. 1. Investigated area in the nature reserve 'Kossautal' (from 
Rantzau to Ltitjenburg), with the sites of the four emergence traps 
(El to E4) marked. A characterization f the four stream sections is 
to be found in POEPPERL & BOTTGER (1991). 
plants at the banks (Fig. 2), as well as in width, depth, and current 
velocity of the stream and in the composition of substrates (Table 1). 
Two stream sections (El and E3) were shaded and substrate was 
mainly dominated by coarse material. At the sections E2 and E4 
there were no woods at the banks, macrophytes occurred in the 
stream, and the substrate was dominated by fine material. 
The catching area of each trap was 1 m 2. The traps were emptied 
from April 30 to November 11, 1985 twice a week (Monday and 
Thursday). Insects were immediately preserved in 70% ethanol. 
Taxonomic evaluation was made for all catches. In the case of Chi- 
ronomidae the whole material was sorted to subfamilies. Due to the 
large number of individuals B<BTmER & RUOOW (1995) could identi- 
fy only the males of the Monday catches at the level of species. 
3. Results 
3.1 Number of species 
In the four emergence traps a total of 106 species of Chirono- 
midae, Ceratopogonidae, Psychodidae, Limoniidae, Ptych- 
opteridae, Dixidae, Culicidae, Simuliidae, and Empididae 
were found. 
Ch i ronomidae:  BOTTGER & RUDOW (1995) identified a 
total of 74 species. The highest number belonged to the sub- 
family Orthocladiinae (34 species), the lowest to the Dia- 
mesinae and Prodiamesinae (1 species each). 33 species of 
Chironominae were found, 18 species of the tribe Tanytarsini 
and 15 of Chironomini. Tanypodinae were presented with 5 
species. 
Section E1 contained 52, E2 42, E3 51, and E4 48 species 
(BOTTGER & RUDOW 1995). The distribution of the species to 
the subfamilies and tribes varied only little between the sin- 
gle traps. Orthocladiinae were represented with 24 species 
each at sections E1 and E2. The highest number of Tanypod- 
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A 
Fig. 2. Stream sections in the middle course of the Kossau. A. Section E1 looking upstream; 
B. Section E4 looking downstream. 
inae species was found at section E1 (5 species); at section 
E3 three species and at E2 and E4 two species each were 
found. Only 15 species of Chironominae occurred at section 
E2, but 23 species each at the remaining sections. Prodia- 
mesinae were absent in the emergence traps E1 and E4, Dia- 
mesinae only occurred at section E3. 
Ceratopogonidae: 8 species could be identified, four 
species were caught only once. None of the 8 species oc- 
curred at all four sections; only Mallochohelea setigera and 
Plvbezzia seminigra were pre- 
sent at three sections. 
Psyehodidae: Five species 
of this family were found. Psy- 
choda cinerea appeared at all 
sections, Jungiella interna was 
caught only once (at section E 1). 
Limoniidae and Ptyehopte- 
ridae: Five species of Limoni- 
idae were identified. Pilaria 
discicollis was found in all 
traps. Eloeophila maculata was 
absent only at section El. Rep- 
resented by only one specimen 
were Dicranomyia sp. (E4), 
Pilaria fuscipennis (E4) and 
Molophilus p. (E2). A male of 
Molophilus ochraceus, accord- 
ing to CASPERS (1980) a species 
with terrestrial larval develop- 
ment, probably entered the trap 
while collecting at E3. Ptycho- 
ptera albimana (E4) and Pty- 
choptera paludosa (E 1) are also 
represented by one specimen 
each. 
Dixidae and Culieidae: The 
only representative of Dixidae 
in the Kossau-emergence was 
Dixa nebulosa. It was found at 
El,  E3 (single appearance) and 
FA. The Culicidae Aedes p. oc- 
curred at E 1 and E2. 
Simuliidae: 3 species were 
identified. Odagmia ornata, Eu- 
simulium vernum, and Booph- 
thora erythlvcephala were pre- 
sent in all four emergence traps. 
Empididae: This family 
contributed with 6 species to the 
emergence. None of the species 
occurred at all stream sections 
and only Chelifera diversicauda 
was caught at three sections 
(E4, single appearances at E1 
and E3). At section E2 Hilaria 
sp. was found, and as a single catch each Clinocera sp. and 
Hemerodromia r ptoria; at E4 Hemelvdromia unilineata oc- 
curred and one specimen of Wiedemannia zetterstedti. 
3.2 Number of individuals 
A total of 29,349 individuals was caught in the four emer- 
gence traps during the investigation period. The lowest num- 
ber of individuals appeared at section E3 (2,554 ind.), fol- 
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Table 2. Quant i tat ive data on Diptera f rom the emergence  traps E l -E4 .  Data  of  Ch i ronomidae  are based on the eva luat ion  of  the d d of  the 
Monday  catches by  BOTTGER & RUDOW (1995).  Invest igat ion per iod  Apr i l  30 to November  11, 1985. Catch ing  area 1 m 2. 
E1  E2  E3  E4  
ind. ind. ind. ind. ind. 
Chi ronomidae  4,491 4 ,374 2 ,373 16,059 27 ,297 
Tanypod inae  318 19 56 18 411 
D iames inae  - - 1 - 1 
Prod iames inae  - 15 11 - 26 
Or thoc lad i inae  387 506 251 639 1,783 
Ch i ronominae ,  Ch i ronomin i  114 433 133 320 1,000 
Ch i ronominae ,  Tanytars in i  122 161 72 2 ,946 3,301 
Ch i ronomidae  c? d det. 941 1,134 524 3,923 6 ,522 
Ch i ronomidae  d d undet.  6 3 11 20 40 
Ceratopogon idae  44 3 7 30 84 
Bezzia annulipes (MEIGEN) 4 -- 1 -- 5 
Bezziaflavicornis (STAEGER) -- -- 1 -- 1 
Forcipomyia tenuisquama? (KIEFFER) - - - 1 1 
Forcipomyia tittilans (WINNERTZ) -- 1 -- -- 1 
Mallochohhelea setigera (LoEw) 22 1 - 4 27 
Palpomyia flavipes (MEIGEN) -- -- 3 25 28 
Probezzia seminigra (PANZER) 17 1 2 -- 20 
Sphaeromiasfasciatus (MEIGEN) 1 -- -- -- 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Psyehod id iae  12 2 5 20 39 
Pericoma blandula EATON - - 2 5 7 
Pericoma sp. 1 - - 1 2 
SatchellielIa trivialis EATON 4 -- 2 12 18 
Jungiella interna (NIELSEN) 1 -- - -- 1 
Psychoda cinerea BANKS 1 2 1 1 5 
Psychoda parthenogenetica TONY. 1 - - 1 2 
Psychoda sp. 4 - - - 4 
L imon i idae  1 7 6 15 29 
Dicranomyia sp. - - - 1 1 
Eloeophila maculata (MEIGEN) -- 2 2 11 15 
Pilaria discicollis (MEIGEN) 1 4 3 1 9 
Pilariafuscipennis (MEIGEN) -- -- -- 1 1 
Molophilus ochraceus (MEIGEN) -- -- 1 -- 1 
Molophilus sp. - 1 - 1 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ptyehopter idae  1 - - 1 2 
Ptychoptera lbimana (F.) - - - 1 1 
Ptychoptera paludosa MEIG. 1 -- - -- 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dix idae  
Dixa nebulosa MEIG. 3 - 1 11 15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cul i c idae  
Aedes p. 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S imul i idae  152 
Odagmia ornata (MG.) 44  
Eusimulium vernum (MACQU.) 104 
Boophthora erythrocephala DE G. 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Empid idae  1 
Chelifera diversicauda COLLIN 1 
Hemerodromia r ptoria MEIGEN 
Hemerodromia unilineata ZETT. 
Hemerodromia sp. 
CIinocera sp. 
Wiedemannia zetterstedti FALL. 
Hilaria sp. 
2 - -  - -  6 
896 161 640 1,849 
638 93 169 944 
240 64 464 872 
18 4 7 33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 1 21 28 
- 1 13 15 
1 - - 1 
- - 1 1 
- - 6 6 
1 - - 1 
- - 1 1 
3 - - 3 
Ind iv idua ls  D iptera  det. 1,165 
]~ Ind iv idua ls  D iptera  4,709 
Y~ Species D iptera  69 
2,052 716 4 ,681 8 ,614 
5,289 2,554 16,797 29,349 
56 66 68 106 
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lowed by E1 (4,709 ind.), E2 (5,289 ind.), and E4 (16,797 
ind.). All catches apart from the Chironomidae have been 
used for the quantitative analysis. Concerning the Chirono- 
midae, there was a limitation to the Monday catches because 
of the large number of individuals (comp. chap. 2). 
Chironomidae: During the period of investigation 
27,297 individuals emerged in the four emergence traps. The 
highest number was found in E4, amounting to 16,059 indi- 
viduals. Similar numbers were found in E1 (4,491 ind.) and 
E2 (4,374 ind.), whereas E3 showed the lowest number of 
emerged Chironomidae (2,373 ind.). 
The number of male Chironomidae identified to the 
species level by BOTTGER & RUDOW (1995) was 6,522 of 
which between 524 and 3,923 individuals emerged in the 
emergence traps E1 to E4 (Table 2). The distribution of indi- 
viduals to the subfamilies - determined on the basis of the 
taxonomically identified males - showed striking differ- 
ences. With regard the two shaded stream sections the Ortho- 
cladiinae ranked first with 41% (El) and 47% (E3) of the 
emerged Chironomidae. At these two sections the Tanypodi- 
nae represented 34% (E 1) and 11% (E3), whereas their pro- 
portions at E2 and E4 were only 2% and <1% respectively. 
At the two last-mentioned non-shaded sections, however, the 
Chironominae predominated with 52% (E2) and 83% (E4). 
Regarding the dominance of the collected Chironomidae 
males the following distribution was found by BOTTGER & 
RUI)OW (1995): At section E1 only one species, the Tanypo- 
dinae Apsectrotanypus trifascipennis (29%), was eudomi- 
nant. 4 species were dominant, 9 subdominant. These 14 
species accounted for 55% of the emerged individuals. At E2 
two species were eudominant, namely Polypedilum convic- 
turn (36%) and Orthocladius glabripennis (13%), and there 
was no purely dominant species. 12 species were subdomi- 
nant; they made up nearly 39% of individuals. At section E3 
also two eudominant species were found. They were the 
same two species that occurred to be eudominant a E2. At 
E3 they made up nearly 37% of the emerged males. 3 species 
were dominant, 5 subdominant. Together they accounted for 
75% of the individuals. At section E4 the situation was com- 
pletely different: Only one species, Rheotanytarsus curtisty- 
lus, was eudominant constituting nearly three quarters of the 
Chironomidae males. Polypedilium convictum (6%) was the 
only dominant species; 4 species were subdominant. 
Ceratopogonidae: During the investigated period a total 
of 84 individuals was caught in the four emergence traps. 
The highest number was found at section E1 (44 ind.). Mal- 
lochohelea setigera contributed with 22 and Probezzia semi- 
nigra with 17 individuals (Table 2). At section E2 the three 
species Forcipomyia tittilans, Mallochohelea setigera and 
Probezzia seminigra occurred only once each. Merely seven 
individuals in total were caught at E3. The most abundant 
species was Palpomyiaflavipes (28 ind.). 
Psychodidae" Altogether, in the four emergence traps 
only 39 individuals emerged uring period of investigation. 
The highest number of species was found at El, though this 
trap contained merely 12 individuals. At E2 only Psychoda 
cinerea occurred with 2 individuals; at E3 there were five in- 
dividuals belonging to three species (Table 2). The highest 
amount of individuals was found at E4 (20 ind., four 
species). Only one species, SatchellieIla trivialis (syn. Peri- 
comina), rendered more than 10 individuals. It occurred at 
all sections apart from E2. 
Table 3. Distribution of Diptera species from the emergence traps E1 - E4 to the various families. In the case of Chironomidae subfamilies 
are considered separately. Data of Chironomidae re based on the evaluation ofthe d d of the Monday catches by BOTTGER & RUDOW (1995). 
r: regular occurrence, s: single occurrence. 
E1 E2 E3 E4 
r s Z r s Z r s Z r s Z 
Chironomidae 40 12 52 33 9 42 36 15 51 41 7 48 
Tanypodinae 5 - 5 1 l 2 2 1 3 2 - 2 
Diamesinae . . . . . . .  1 1 - - - 
Prodiamesinae - - - 1 - 1 1 - 1 - - - 
Or thoc lad i inae  19 5 24 19 5 24 17 6 23 22 1 23 
Chironominae 16 7 23 12 3 15 16 7 23 17 6 23 
Ceratopogonidae 3 1 4 - 3 3 2 2 4 2 1 3 
Psychodidae 2 3 5 1 - 1 2 1 3 2 2 4 
Limoniidae - 1 1 2 1 3 2 1 3 1 4 5 
Ptycbopteridae - 1 1 . . . . . . .  1 1 
Dixidae 1 - 1 . . . .  1 1 1 - 1 
Culicidae 1 - 1 1 - 1 . . . . . .  
Simuliidae 3 - 3 3 - 3 3 - 3 3 - 3 
Empididae - 1 1 1 2 3 - 1 1 2 l 3 
Species 50 19 69 41 15 56 45 21 66 52 16 68 
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Limoniidae and Ptychopteridae: During the investiga- 
tion period 29 individuals were collected. The majority 
emerged at E4 (15 ind.), followed by E2 (7 ind.), E3 (6 ind.), 
and E1 (1 ind.). Only one species (9 ind.), Pilaria discicollis, 
occurred in all emergence traps (Table 2). The most abundant 
species was Eloeophila maculata with 15 individuals. The 
Ptychopteridae were represented by two species consisting 
of one individual each, Ptychoptera lbimana (E4) and Pty- 
choptera paludosa (E 1). 
Simuliidae: In all emergence traps Simuliidae were rep- 
resented by 3 species. During the investigation period in total 
1,849 individuals were caught. Low numbers of individuals 
were found at E1 (152 ind.) and E3 (161 ind.), whereas 896 
individuals emerged at E2 and 640 at E4. The most abundant 
species was Odagmia ornata (944 ind.) accounting for 51% 
of the Simuliidae. 47% belonged to the species Eusimulium 
vernum (872 ind.), and Boophthora erythrocephala formed 
the remaining 2% (33 ind.) of the emergence. 
Empididae: 28 individuals of the family Empididae were 
collected. The highest number of species as well as of indi- 
viduals was found at E4 (3 species, 21 ind.). Only one speci- 
men of Chelifera diversicauda was caught at each of the two 
shaded emergence traps E1 and E3 (Table 2). This species 
presented the largest proportion (15 ind.) of the Empididae, 
though it was absent at E2, where 3 other taxa (5 ind. in all) 
were found. 
4. Discussion 
4.1 Comparison of the stream sections 
Qualitative aspects: Altogether, 106 species of Diptera 
were identified. The numbers of taxa found at each section of 
the stream range from 56 (E2) to 69 (El). 41 (E2) to 52 (E4) 
species occurred regularly, whereas 15 (E2) to 21 (E3) 
species were represented by only one individual each (Table 
3). The proportions of species showing a single occurrence 
are 28% at El,  27 % at E2, 32% at E3 and 24% at E4. 
A possibility of comparing the stream sections is provided 
by the 'identity of species' after SORENSEN. On the basis of 
the biotop structures of the four stream sections the highest 
correspondence-rates areexpected between the two forest 
sections E 1 and E3 and between the two meadow sections E2 
and E4. However, within the Chironomidae (BC)TTGER 8~; 
RUDOW 1995) the closest correspondence is found between 
the sections E2 and E3 (73%); E1 and E3 as well as E3 and 
E4 contain identical species at 70 %. The lowest rate of cor- 
respondence is found between E1 and E2 (58%). This picture 
changes considerably when regarding only species repre- 
sented by more than two individuals per emergence trap to 
exclude accidental catches. Now the meadow sections E2 
and E4 only bear resemblance of 37 and 26% respectively to 
the forest section E3. So the correspondence b tween the for- 
est and the meadow sections turns out to be small after all. 
Concerning the Ephemeroptera, Plecoptera, Trichoptera nd 
Odonata the results correspond to a great degree with the 
ones of POEPPERL & BOTTOER (1991). 
The findings mentioned so far, however, are not detailed 
enough to allow a definite statement about the ecological 
tendencies; to achieve this, the quantitative aspects of the 
species and subfamilies must be taken into account first 
(CASPERS 1980; RINGE 1974; SIEBERT 1980). Particularly 
when regarding closely related zones the differences will not 
become clear until considering the quantitative r sults. 
Quantitative aspects: Altogether, in the four emergence 
traps 29,349 Diptera were collected. The highest number of 
individuals occurred at the macrophytes-covered stream sec- 
tion E4 (16,797 ind.), the lowest at the forest section E3 
(2,554 ind.) (Fig. 3). At E1 4,709 and at E2 5,289 individuals 
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Fig. 3. Number of individuals of different Diptera families caught 
in the emergence traps E1 to E4 (catching area 1 m 2) during the in- 
vestigation period April 30 to November l 1, 1985. Chi: Chironomi- 
dae, Sim: Simuliidae, Cer: Ceratopogonidae, Emp: Empididae, Lira: 
Limoniidae, Psy: P sychodidae, Dix: Dixidae, Cul: Culicidae, Pty: 
Ptychopteridae. 
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Table 4. Percentage composition of the specimen umbers of 
Diptera to the various families at the emergence traps E1 - E4. In- 
vestigation period April 30 to November 11, 1985. Catching area 
1 m 2. 
E1 E2 E3 E4 
Chironomidae 95.4 82.7 92.9 95.6 93.0 
Ceratopogonidae 0.9 0.1 0.3 0.2 0.3 
Psychodidae 0.3 0 0.2 0.1 0.1 
Limoniidae 0.0 0.1 0.2 0.1 0.1 
Ptychopteridae 0.0 - - 0.0 0.0 
Dixidae 0.1 - 0.0 0.1 0.1 
Culicidae 0.1 0.0 - - 0.0 
Simuliidae 3.2 16.9 6.3 3.8 6.3 
Empididae 0.0 0.1 0.0 0.1 0.1 
were found. The discrepancy between E4 and the three other 
emergence traps is caused by the Chironomidae, since at E4 
insects of this family emerged 4 to 7 times as much as at the 
other traps. With more than 82% of emerged Diptera in all 
four emergence traps, the Chironomidae are the family ex- 
hibiting by far the most individuals. The Simuliidae rank 
second, accounting for 3 to 17% (Table 4), the Ceratopogo- 
nidae third. Like the Ceratopogonidae, all the other families 
comprise less than 1% of the individuals collected. 
The results concerning the Chironomidae offer clues as 
to how similar to the natural environment the various stream 
sections may be regarded. The Orthocladiinae are the most 
abundant subfamily in emergence trap E3. They are known 
to prefer running water and coarse substrates (BRAUKMANN 
1987). At E1 the Tanypodinae and Orthocladiinae predomi- 
nate, whereas at E2 and E4 the subfamily Chironominae 
constitutes the highest proportions of individuals. At E4 the 
latter is very strongly represented by the tribe Tanytarsini. 
The observation of BRAUKMANN (1987) that in natural ow- 
land streams the Micropsectra-atrofasciata-group ccurs in 
thousands can not be confirmed by the Kossau investiga- 
tions. The diversity of species and evenness indices regard- 
ing the Chironomidae do exhibit the expected tendencies. 
The forest sections E1 and E3 with woody plants at the 
banks reach evidently higher values than the degraded 
meadow sections E2 and E4. The higher values of diversity 
and evenness at E1 and E3 can be interpreted as indications 
of more stable biocoenoses with a more even distribution of 
species. 
As for the Simuliidae, a connection between the popula- 
tion density and the presence of woody plants at the banks 
seems to appear. At the two shaded stream sections E1 and 
E3 only 152 and 161 specimens of this family emerged, 
whereas at the two meadow sections 896 (E2) and 640 (E4) 
individuals occurred in the emergence traps. Corresponding 
observations were made by BOTTSER et al. (1987) at other 
lowland streams (comp. ZwIcK 1974). 
4.2 Comparison with other northern 
German lowland streams 
A comparison of the inventories of species is carried out on 
the basis of selected families. The Chironomidae are exam- 
ined by B(3TT6ER et al. (1987) at the running water system of 
the Fuhlenau and by HOLM (1988) at the Unterer Schieren- 
seebach (both located in Schleswig-Holstein). ST(3HR (1991) 
compared the Ceratopogonidae of these two streams. Data 
about the Simuliidae of various lowland streams are found 
a.o. in BOTTGER et al. (1987), RI)HM (1968), R~HM & LESS- 
~NG (1981), ROHM & CREUTZBUR~ (1982), and R~HM & 
PROCHNOW (1984). Furthermore those species classified as 
typical of lowland streams by BRAUKMANN (1987) have been 
taken into account. 
As for the Chironomidae (BOTmER & RUDOW 1995), 58 
of the 74 Kossau species have been identified in either one of 
the streams; 24 of them occur in both comparative streams. 
16 of the species are absent as well in the Fuhlenau system as 
in the Unterer Schierenseebach. 30 species are common to 
the Kossau and the Fuhlenau system, whereas 52 species live 
as well in the Kossau as in the Unterer Schierenseebach. T e 
Kossan and the Unterer Schierenseebach bear stronger e- 
semblance to each other concerning width, velocity of flow, 
and water level than to the Fuhlenau. 18 of the species com- 
mon in these two streams are classified by BRAUKMANN 
(1987) as typical of lowland streams; 8 of them were identi- 
fied in all three investigated streams: Macropelopia nebu- 
losa, Odontomesa fulva, Cricotopus bicintus, Eukiefferiella 
claripennis, Rheocicotopus fuscipes, Tvetenia verralli, 
Polypedilum convictum, and Micropsectra trofasciata. 
The ecological demands of the various species given by 
different studies in most cases correspond to each other. 
However, in some cases a comparison reveals striking dis- 
crepancies, particularly concerning the data of temperature. 
Due to earlier findings, these species have been classified as 
cold-stenothermic, moderate cold-stenothermic, and also 
polyoxybiont. Rheotanytarsus curtistylus was by far the 
most abundant species of the Kossau (E4:2,844 ind./m2). It 
was found neither in the Fuhlenau nor in the Unterer 
Schierenseebach. According to LHMANN (1970) the species 
is known to occur in running waters only. Polypedilum con- 
victum is referred to as rheophil to rheobiont and euryther- 
mic (LEHMANN 1971) and has so far been identified in 
springs, streams, rivers, and lakes (BRUNDIN 1949; THIENE- 
MANN 1954; REISS 1968; FITTKAU & REISS 1978) showing its 
main occurrence in rivers (SmBERT 1980). Apart from the ap- 
pearance in the Kossau P. convictum also lives in the Fuhle- 
nau and in the Unterer Schierenseebach. Finally, Corynoneu- 
ra lobata and Apsectrotanypus trifascipennis are to be men- 
tioned. SCHLEE (1968), LEHMANN (1971), LINDEGAARD-PE- 
TERSEN (1972), and MAIWORM (1984) refer to C. lobata as 
prominently cold-stenothermic, polyoxybiont, and rheophil 
to crenophil. The classification of being cold-stenothermic 
can not be confirmed, due to the occurrence in the Fuhlenau, 
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in the Unterer Schierenseebach and in the Kossau. A. tri- 
fascipennis is characterized by FITTKAU (1962) as stenoxy- 
biont and cold-stenothermic. In the Kossau, however, it is 
one of the most abundant species of the family. A. trifas- 
cipennis has been also identified in the Fuhlenau (B(3TTGER 
et al. 1987) and in the Unterer Schierenseebach (HOLM 
1988). The presence of such species in the summer-warm 
Kossau as well as in other lowland streams requires a redefi- 
nition of their ecological demands. 
As for the Simuliidae, there are two abundant species 
found in the Kossau, Odagmia ornata and Eusimulium ver- 
num. They belong to the most common species of this family 
and are known to occur in all types of streams. Like in other 
northern German lowland streams (ROHM & LESSING 1981; 
R~HM & CREUTZBVRG 1982; R~HM & PROCHNOW 1984), O. 
ornata is the predominating species. Boophthora erythro- 
cephala, however, is considered to be a typical inhabitant of 
lowland streams (BRAUKMANN 1987); the species was identi- 
fied by STArZNER (1979) also in the Unterer Schierensee- 
bach. 
5. Zusammenfassung 
einzustufende Obereinstimmung zwischen den Wald- und den 
Wiesenabschnitten. 
Ein Vergleich der Emergenz einzelner Familien zeigt, dab viele 
Arten der Kossau ebenfalls in einem anderen Flieggewrsser des 
norddeutschen Tieflandes vorkommen, das bezfiglich der Gew~isser- 
breite,, den StriSmunggeschwindigkeiten und den Wasserst~nden 
fihnliche Amplituden aufweist. 
Die 6kologischen Ansprfiche mehrerer Arten erwiesen siGh als 
niGht so hoch wie bislang angenommen. Dies gilt vor allem hin- 
sichtlich der Temperatur: Arten, die in der Kossau wie anch in an- 
deren sommerwarmen B~ichen des norddeutschen Tieflandes 
nachgewiesen wurden, k6nnen icht weiterhin als 'kaltstenotherm' 
eingestuft werden. 
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An vier ausgewfihlten, ftir das Flieggewgsser Kossan typischen 
Bachabschnitten wurden Emergenzkfifige (Fangfl~che j weils 1 m 2) 
installiert und vom 30.4. - 11.11.1985 zweimal w6chentlich abge- 
sammelt. Zwei der Abschnitte k6nnen aufgrund er Morphologie 
und Ufervegetation als weitgehend unbeeinflugt angesehen werden. 
Die beiden anderen Abschnitte sind anthropogen unterschiedlich 
stark ver~ndert. 
Es wurden Vertreter aus den Familien Chironomidae, Cerato- 
pogonidae, Psychodidae, Limoniidae, Ptychopteridae, Dixidae, 
Culicidae, Simuliidae und Empididae gefangen. Die Fringe wurden 
qualitativ und quantitativ ausgewertet. Insgesamt wurden 106 
Diptera-Arten achgewiesen. Die meisten Arten geh6ren erwar- 
tungsgemSg der Familie der Chironomidae (74 Arten) an, gefolgt 
yon den Ceratopogonidae (8 Arten), Psychodidae und Empididae (je 
7 Arten). 
An den einzelnen Bachabschnitten schlfipften zwischen 56 und 
69 Taxa. An den beiden weitgehend unbeeinflul3ten Waldabschnitten 
wurden 66 bzw. 69 Arten nachgewiesen, anden beiden anthropogen 
verSnderten Abschnitten 56 bzw. 68 Arten. Von einer generellen Ab- 
nahme der Artenzahl bei Veflust an Naturnghe kann also nicht 
gesprochen werden. 
In den vier Emergenzkrifigen schlfipften 29.349 Diptera. Die 
h6chste Individuenzahl fand sich an einem mit Makrophyten be- 
wachsenen Bachabschnitt mit 16.797 Tieren, die geringste an einem 
makrophytenfreien Waldabschnitt mit 2.554 Individuen. Die Chi- 
ronomidae sind in allen vier Emergenzkrifigen mit fiber 82 % der 
geschltipften Tiere die individuenreichste Familie. An zweiter Stelle 
stehen die Simuliidae mit 3 bis 17 %, gefolgt von den Ceratopogo- 
nidae. Wie schon die Ceratopogonidae st llen alle anderen Familien 
weniger als 1%. 
Einzelne Arten, wie Macropelopia nebulosa oder Cricotopus 
bicinctus, wurden nur an den beiden Waldabschnitten nachge- 
wiesen. Unter Be~cksichtigung der Arten, die mit mehr als zwei In- 
dividuen je Abschnitt gefunden wurden, zeigt sich eine als gering 
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